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ADVBRTISBMENTS. 


Local Anesthesia in Surgical 
and Dental Practice 


The greatest living authorities have 
for 20 years past testified to the in- 
dubitable superiority of NOVOCAIN 
over all other methods of Local 
Anesthesia. Conclusive proof of the 
efficacy of Novocain is now to be 
found in every standard work on 
Local Anzsthesia. The low toxity 
of Novocain permits of large <oses 
being given with absolute safety. 


Cocaine free Local Anzsthesia. 


Does not come under the restrictions of the Dangerous. Drngs Act. 


Literature on request. 
THE SAFEST, LOCAL ANESTHETIC 


The Original Preparation 
English Trade Mark No, 276,477 (1905), 


The SACCHARIN CORPORATION Ltd. 
72, OXFORD STREET, LONDON, wW.:. 


Australian Agents: J. L. BROWN &Co., 501 Lirrzz Coiins MELDOURNE, 
New Zealand Agents: THE DENTAL & MEDICA SUPPLY 
Co, Ltd.,.128, STREET 
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EDITORIAL. 
THE WINNIPEG MEETING. 


HE 1930 Meeting of the British Medical Association takes place at 

Winnipeg. The Anzesthetic Section will be presided over by 
Dr. W. Webster, who will be local Chairman, and Dr. Wm. B. Howell, 
of Montreal, who will be President-at-large. The Local Secretary will 
be Dr. D. C. Aikenhead. 

This should prove a fine opportunity for Anzesthetists on this side 
to visit their colleagues in Canada, while at the same time combining 
an enjoyable holiday with new and advantageous contacts. Special 
arrangements are being made to attract Members of the British 
Medical Association and no doubt a schedule will be offered by the 
Steamship Companies that will consider the convenience and pockets 
of the greatest numbers. 

For those who decide not to follow the regular route it will 
perhaps be advisable to consider and develop alternate arrangements. 
Some anesthetists will desire to see something of the United States 
at the same time. Should this number be sufficiently numerous a 
tour to include also the leading cities on the lower side of the Cana- 
dian border might be considered. In any case, although there yet 
remains a full year, it is by no means too early to go into the matter. 
The suggestion has been made that advantage be taken of the 
Winnipeg Meeting to form a Study Tour covering about six weeks. 

No doubt leading anesthetists in Canada and the United States 
would be glad to arrange demonstrations in their hospitals for the 
benefit of the visitors from this side. June is a delightful month 
in America, and that period usually makes crossing the Atlantic very 
pleasant. 

The Editor of the British Journal of Anesthesia would like to 
learn the views of readers on this matter. Arrangements would have 
to be gone into some considerable time ahead, and it would be desir- 
able to know about the size of the party before a definite estimate 
could be obtained as to costs of the trip. 

It will be recalled that a considerable number of our Canadian 
and American colleagues visited this country two years ago and 
took a very active part in the proceedings of the Nottingham Meeting. 
This is a fine opportunity to return the compliment. 

Let us do so. 
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INTRADURAL SACRAL ANZSTHESIA WITH 
SPINOCAIN, 


By Georce P. Pitkin, M.D., F.A.C.S. 


Chief Surgeon, Holy Name Hospital, Teaneck, New Jersey; 
Consulting Surgeon, New Jersey State Hospital, Greystone 
Park; Surgeon, Bergen Pines Hospital, Oradell, New 
Jersey. 


HEORETICALLY the ideal anzsthesia : the one we are 
all endeavouring to perfect, should be an agent that will 
abolish pain completely, be reliable and certain in its action, 
constant in duration and intensity in direct ratio to the amount 
employed : it should not change or alter the normal functions 
or secretions of the body: it should not produce hypoventila- 
tion, hypovascularization, or produce detrimental changes in 
the blood chemistry or vary the metabolic rate: it should be 
free from all post-anzsthetic dangers as pulmonary irritation, 
cedema, bronchitis, pneumonia, lung abscess, or those result- 
ing from cardiac embarrassment, such as pallor, perspiration, 
suppression, albuminuria, acidosis, distention, ileus, acute 
cardiac, or gastric dilatation : it should not necessarily disturb 
the central nervous system : it should be non-toxic and simple 
to administer; an agent that would lessen morbidity and 
lower the anesthetic mortality rate. 

Our use of controllable spinal anzsthesia with spinocain 
has convinced those of the profession who have familiarized 
themselves with the technique that it is devoid of the afore- 
mentioned objectionable features of anzesthesia. 

When local, conduction or spinal anzsthesia is used, the 
paramount issue at all times is never to hurt the patient in 
any way at any time. A patient once hurt may lose confidence 
in the method and in the operator; a confidence once lost 
may be very hard to regain, and many times constitutes the 
direct cause of unsuccessful anzsthesias. A patient who is 
immediately subjected to one painful manipulation becomes 
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over apprehensive to every following procedure. In intra- 
dural anesthesia with spinocain it must be remembered that 
tactile sensation is not entirely abolished. All the more 
reason why every precaution should be taken and the technique 
employed with such finesse, that spinal anesthesia may be 
administered without producing any pain. With an entirely 
satisfactory anzsthesia, the patient should be at ease, com- 
fortable, and cheerful throughout the operative procedure. 

The technique of controlling the anzsthetic solution and 
limiting its contact to those strands of the cauda equina that 
pierce the tip of the dural sac, forming the sacral nerves 
(Figs. 5-6) is relatively simple with the use of amyloprolamin 
(the mucilaginous content of wheat starch), which prevents 
dissemination or mixing of the anzesthetic solution with the 
spinal fluid until the anzesthetic agent has become fixed. Too 
much amyloprolamin in the solution eliminates all anzsthetic 
properties or greatly delays anzesthesia. Too little amylo- 
prolamin causes the solution to be devoid of all controllable 
features. The amyloprolamin also has much to do with the 
lessening of the toxic symptoms of the novocain. With this 
preparation, 200 or even 400 milligrams of novocain may he 
employed and will give less reaction than when 100 milli- 
grams are dissolved in the spinal fluid and reinjected into the 
subarachnoid space. 

Many advantages of spinocain anzsthesia were found in a 
study of 160,000 cases of general surgery and 1,800 obstetrical 
cases, as compared with various forms of inhalation anzthesia : 

1. The apparatus required for the introduction of this 
anesthesia is comparatively inexpensive and may be found in 
almost every physician’s outfit: two, 2 c.c hypodermic 
syringes, one hypodermic needle, one spinal puncture needle 
and the anesthetic solution. 

2. The technique is very simple since no greater knowledge 
is required that that of doing an ordinary diagnostic lumbar 
puncture. 

3. The limited spinal anzesthesia may be administered by 
the operator himself, thereby eliminating the necessity of an 
anesthetist or an assistant; a distinct advantage in emergen- 
cies, in isolated or country practice. 

4. Anesthesia is quickly secured in from one to three 
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minutes after injection and complete anzsthesia occurs in 
excess of 99 per cent of the cases. It is better than epidural 
or caudal anesthesia, which is invariably delayed from fifteen 
to twenty-five minutes, and unsuccessful anzsthesias are 
reported in from 15 to 25 per cent of the cases. 

5. Patients suffer no shock or drop in blood pressure. 
There is no danger of suffocation, cyanosis, strangulation, or 
swallowing of the tongue as with inhalation anesthesia. 

6. In obstetrics asphyxiation or cyanosis of the child is 
rare. 

7. The anzsthesia may be confined to the perineum or 
carried to any desired height on the mody surface. 

8. It eliminates post-anzsthetic complications. 

g. It does not affect the heart, kidneys, lungs or liver. 
Post-operative lung and intestinal complications are reduced 
to a minimum. 

10. Dehydration is not produced; a distinct advantage in 
eclampsia and toxemia where water is so essential. 

11. It assures co-operation of the patient throughout the 
operative procedure. 

12. It may be given to patients with bronchitis, influenza, 
cardiacs, nephritics, alcoholics, addicts and hypertension 
cases without fear. 

13. Shock is eliminated. 

14. Vomiting is rare. Post-anzsthetic distention or ileus 
do not occur. The sphincters are relaxed and peristalsis 
is stimulated. 

15. It increases the patient’s comfort during and afte: 
delivery or operative procedures. 

16. There is no lowering of resistance. Nourishment may 
be taken immediately after the operation. 

17. The blood pressure is not affected. There is no pallor 
or profuse perspiration. 

18. The residual oxygen content of the lungs is not 
altered. There is no respiratory disfunction or pulmonic 
irritation. 

19. It eliminates the possibility of acidosis; the carbon 
dioxide content of the blood is not increased. 

20. In obstetrics post-partum hzmorrhages are less fre- 
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21. The cervix and perineum are protected from trauma 
and lacerations since relaxation and elasticity of these parts 
are greater when so anesthetized. 

22. The bladder spontaneously empties itself, hence cysto- 
cele is less common as a post-partum complication. 

23- The cervix readily dilates or is easily dilatable. 
Vaginal Czesareans may be eliminated. 

24. The vascular tension is not altered, hence there is no 
post-operative suppression. 

25. The anesthetic agent is non-irritating, hence no post- 
operative bronchitis or albuminuria. 

26. Morbidity and mortality of obstetrical cases are 
reduced. 

27. The child is offered greater protection than with any 
other form of anzsthesia. 

28. In perineal prostatectomies it renders greater protection 
and comfort to the patient and almost converts a major opera- 
tion into a minor procedure. 

In obstetrical practice to anzsthetize the cervix, vagina, 
perineum, vulva, and sphincters of the anus and bladder com- 
pletely, without interfering with the sensation of the fundus, 
or inhibiting normal tetanic contractions, raise the head of 
the delivery table from 15° to 20° (Fig. 6) before performing 
the lumbar puncture. This degree of elevation is hard to 
judge but is readily measured by the use of the tiltometer. 
The patient is then in a slightly reverse Trendelenburg 
position and should be kept so throughout the course of 
delivery. If for any reason this is impossible she may be 
placed nearly flat, but not untii after the anzesthesia has become 
fixed, namely from 12 to 15 minutes. If an adjustable delivery 
table is not available, pillows may be employed to secure a 
similar position (Fig. 5). 

The patient should be turned on her side, preferably the 
right. The knees flexed upon the abdomen, the head bent 
forward, so that the chin rests on the chest, and the back 
bowed out. The shoulders and hips should be in a vertical 
line. If the shoulders are tilted and the hips remain vertical, 
or if the hips are tilted and the shoulders perpendicular, a 
cork-screw spine will be produced and may present difficulty 
at the time of puncture. A scaphoid back should be avoided 
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as this causes the spinous processes of the vertebrz to over- 
ride and makes the puncture difficult and painful. If the 
physician is unfamiliar with the technique of this position the 
patient may be permitted to sit on the edge of the table with 
the feet hanging over the side, the body bent forward, the 
elbows resting on the knees, and the back bowed outward. 
She may be permitted to remain in this position for from 10 
to 12 minutes until anzesthesia becomes fixed or may immedi- 
ately be placed in a semi-reclining position with the head of 
the table elevated as already described. However, in the 
sitting position the patient’s comfort and ease is disturbed. 
Never permit the patient to lie entirely flat or in a Trendelen- 
burg position when the heavy solution is used, as there is 
danger that the solution may ascend high in the canal and 
produce a drop in blood pressure, nausea, vomiting, and 
headaches. 

The skin from the eighth dorsal to the lower part of the 
sacrum is painted over an area 5 to 6 inches wide with a 3 per 
cent. tincture of iodine. If for any reason iodine is contra- 
indicated 5 per cent. mercurochrome may be substituted. 

The logical site to introduce the spinal puncture needle 
for this particular form of anzsthesia would be the lumbar- 
sacral interspace so as to introduce the anzsthetic solution 
directly at the site of contact, but unfortunately in a number 
of cases we have found that the dural sac terminates above 
this interspace, therefore the fourth interspace is selected as 
the site of puncture. This may easily be determined by pal- 
pating the spinous processes along an imaginary line drawn 
between the crests of the ilia. When the interspace between 
the fourth and fifth lumbar vertebrz has been determined, it 
may be marked by firm pressure of the thumb nail of the 
gloved hand. At this site a cutaneous wheal is raised with 
0.65 cubic centimetre solution of novocain, 0.013; ephedrine, 
0.5 ; and normal saline qs. 1.3. 

A fine 25 or 27 gauge hypodermic needle is used (Fig. 1). 
The needle is not withdrawn but is carried directly into the 
interspinous ligament and the other 0.65 cubic centimetre of 
the solution injected as the needle advances. One should 
endeavour to inject the solution a little faster than the 
needle proceeds, so that the needle is introduced into 
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a freshly anesthetized area (Fig. 2). To avoid the unpleasant- 
ness of having to dig out a broken needle it is advisable to 
have the needle equipped with a safety guard similar to the 
one shown in the drawings. 

Spinal puncture is made through the centre of the wheal 
raised with the novocain-ephedrine solution with a fine 22 
gauge lumbar puncture needle. The needle should have a 
short bevel of 45 degrees (Fig. 3-B) as the author’s spinal 
puncture needle. The rear part of the bevel is rounded in 
such a manner that it has no cutting surface, while the reverse 
side of the point is ground so as to produce a spear point. 
When this needle pierces the dura it cuts a miniature trap 
door which is closed by the intradural pressure when the 
needle is withdrawn. The spear point of the tip permits easy 
penetration of the skin and tissues. For many reasons, rust- 
less steel needles are superior to nickeloid or nickel-plated 
pnes. The point remains sharp longer than that of the 
ordinary needle. There is no nickel plating to peel off. The 
needle will not tarnish, become rough, or pit; it will not rust 
on the inside nor break unexpectedly ; and it is tempered so 
that it will stand extreme bending and manipulation without 
breaking. In every case, the stylet should be removed an1 
the needle bent into a semi-circle before it is sterilized. This 
testing may prevent the unpleasantness of removing a broken 
needle from the interspinal ligament. 

Avoid using a needle of large calibre, such as the old Bier 
15 to 17 gauge needle (Fig. 3-A), which will not only cause 
unnecessary pain when it is introduced, but will traumatize 
the tissues and often produce post-anzsthetic backache. A 
large needle may produce intradural hemorrhage or it may 
injure or cut the cauda and permit seepage of spinal fluid into 
the extradural tissues, because of the large hole left in the 
dura. Long tapered needles (Fig. 3-C) produce bleeding 
more frequently at the time of puncture. With their use anzs- 
thesia is frequently unsatisfactory, because a part of the taper is 
within the dura and the remainder outside, or a part of the taper 
is within a vein and the remainder in the dural sac. Should 
only a part of the taper be within the dura, some of the solution 
is deposited extradurally. Anzesthesia will be unsatisfactory 
or incomplete. Should part of the taper be within a vein 
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when the solution be injected, convulsions may ensue. With 
a short tapered needle as shown, these undesirable complica- 
tions rarely occur. When the puncture is made through the 
interspinous ligament, care should be taken not to deviate to 
the right or left. The puncture should be at right angles to 
the long axis of the spine. Never attempt a puncture between 
the lamine. Avoid inserting the needle in an upward 
direction or at an acute angle to the spine. The veins about 
the cord are large and numerous but may be avoided and not 
penetrated if the spinal puncture is made in the manner 
described. Unnecessary bleeding will surely be produced 
should the puncture be attempted between the laminz with 
the needle tilted, with a needle of large calibre, or with a 
long tapered point. (Fig. E). 

When the dura is punctured with the fine, short beveled 
needle there is a slight snap, which is recognized after the first 
few punctures, and the needle advances with less resistance. 
If possible, avoid piercing the opposite side of the dura with 
the point of the needle, or coming in contact with the body 
of the vertebra, because this also will cause bleeding. With 
the assurance that the dura has been entered, the stylet is 
removed and spinal fluid should flow through the needle. 
If no spinal fluid appears, rotate the needle on its own axis. 
If there is still no spinal fluid, insert the needle deeper. If 
bony resistance is felt (the body of the vertebra), the needle 
has. undoubtedly deviated to one side. It should be with- 
drawn to the skin surface and re-inserted at a slightly different 
angle to the right or left as the case may be. Always have 
the stylet in place when making manipulations. Occasionally 
the first drop or two of spinal fluid will contain blood. If 
this clears the injection may be made. If not, the needle 
should be withdrawn and re-introduced. The injection of the 
anzsthetic solution should never be made until clear spinal 
fluid flows through the needle, which is the only assurance 
that the point of the needle is within the dural sac. Unless 
the solution is injected into the subarachnoid space, anzesthesia 
will not be satisfactory. 

It is advisable to fill both hypodermic syringes with the 
respective solutions before spinal puncture is started. The 
filled syringes and needles should be placed in a convenient 


Intradural Sacral Anesthesia with Spinocain 9 


position to the operator before the procedure is started. Attach 
the syringe with the solution containing : novocain, .2; amy- 
loprolamin solution, .13; strychnine sulphate, .0022; pro- 
pantriol, .065 ; and normal saline, qs. .5 to the spinal puncture 
needle. Aspirate one or two drops of spinal fluid to make 
sure that the needle has not been displaced, then slowly inject 
the contents of the syringe. Do not again aspirate or in any 
way attempt to mix the solution with the spinal fluid. With- 
draw the needle and cover the puncture wound with collodion 
or a small square of adhesive plaster. Turn the patient on 
her back. Anesthesia will be complete as soon as the patient 
can be prepared and draped. This procedure limits the contact 
of the solution to the lower tip of the dural sac and causes 
anzesthesia of the perineum only. 

It is better to have a syringe with a secure locking device 
to ensure a tight fit to the needle (Fig. 1-2), thus preventing 
the possibility of injecting air into the dural sac or leakage 
at the connection. With a locking device on the syringe, the 
needle may be manipulated, if necessary, and if the patient 
moves there is little chance that the syringe will be discon- 
nected from the needle, and some of the anzesthetic solution 
lost. With the locking device employed, needles do not 
become ‘‘jammed”’ and there is no leaking at the connection. 

The semi-reclining or reverse Trendelenburg position 
of from 15° to 20° as measured by the tiltometer should be 
maintained for 1} to 2 hours after injection so as to avoid 
the possibility of having the anzsthetic ascend in the canal ; 
alsoby retaining the anzesthetic low in the dural sac, headaches 
will be greatly diminshed. If for any reason anesthesia s 
desired higher on the body surface it can be obtained by 
mixing the solution with spinal fluid. This is done by aspirat- 
ing and re-injecting 1, 2, or 4 cubic centimetres of spinal fluid. 
1 cubie centimetre, aspirated and re-injected, will produce 
anesthesia of the legs. 2 cubic centimetres will carry anzs- 
thesia to the umbilicus and 4 cubic centimetres to the costal 
margin. For the higher anzsthesia the light solution is 
preferable as this will permit the patient to be placed in a 
level or Trendelenburg position. The heavy solution should 
never be used when the head is to be lowered. 

Pre-operative narcotics are not necessary when obstetrical 
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cases are in active labour with this form of anzsthesia. The 
relief of pain afforded the mother allays all fear and appre- 
hension. Morphine or scopolamin, if used, may possibly su 
affect the child that strenuous resuscitation methods will be 
necessary. The mother may remain in a dorsal recumbent 
position or may be placed in stirrups without affecting the 
limitation of the anzsthesia, provided the body is kept in 
a reverse Trendelenburg position of 20°. Should, however, 
one desire intradural sacral anzsthesia for an operative pro- 
cedure, fear and apprehension may be allayed by administering 
morphine sulphate 16 mg. and scopolamin .43 mg. one hour 
before the anzsthesia is to be administered. 

The disadvantages of intradural sacral anzsthesia is. 
obstetrics appear to be few and of little consequence. The 
so-called dry taps may be advanced as a disadvantage. It is 
doubtful if such a condition really exists and may be attributed 
more to inexperience than to any pathological condition. 
Possible injury to the cauda equina may be considered. When 
such a complication exists it is not infrequently traceable to a 
bungling technique or the use of large puncture needles. 

Perhaps one of the greatest disadvantages that can be 
attributed to this form of anzsthesia is its duration, which is 
from go to 180 minutes. Should the duration of the delivery 
exceed the time of the anzsthesia there is no reason why a 
second injection should not be given. The duration of 
anesthesia after a second injection is invariably longer that 
the first, 2 to 3 hours. 

It is hoped that our intentions will not be misinterpreted 
or misconstrued. We do not wish to imply that this is the 
ideal and only form of anzsthesia to be employed in obstetrics, 
or other perineal operations. It is offered as being simpler, 
quicker, and more efficient than caudal or sacral anesthesia, 
and as a method of relieving pain, suffering and misery in 
those unfortunate cases in which various forms of inhalation 
anzesthesia would be detrimental to the mother, child, or both. 

The indications in obstetrics for intradural sacral anzs- 
thesia in preference to inhalation anesthesia are so logical and 
well-founded that if the patient’s welfare is to be considered, 
a working knowledge of this form of anzsthesia should be 
possessed by all obstetricians so that the danger of inhalation 
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anzthesia in certain obstetrical cases may be avoided and 
many useful lives saved. 

1. Tuberculosis is not aggravated by its use. 

2. Cases of acute or chronic bronchitis are not subjected to 
the dangers of a fatal pneumonia. 

3. Asthmatics tolerate this form of anzsthesia; in fact 
they are often times greatly relieved. This may be due in 
part or wholly to the effect of the ephedrine. 

4. Decompensated hearts, with cyanosis, produced by the 
effects of labour pains are relieved at once. 

5. Eclampsias do better with this form of anzsthesia as 
has been shown by Polok and Williams. 

6. The toxemias of pregnancy are not effected; often 
times relieved as there is no kidney irritation and the fluid 
intake may be continued without intermission. 

7. Dehydration does not occur ; there is no post-anzsthetic 
vomiting as with ether. 

8. Preliminary preparations are not necessary. Nourish- 
ment and fluids may be taken up to the time of administration 
and during the course of the anzsthesia. 

g. Acidosis is not observed; the carbon dioxide content 
of the blood or of the residual air of the lung is not increased. 

10. The acetone and diacetic acid content of the urine 1s 
diminished. 

i1. Pyelitis or pyelonephritis if present are not aggravated. 

i2. Hypertension cases are not subjected to the dangers 
of inhalation anzesthesia. 

13. Diabetics are not effected. The blood sugar is not 
changed ; the metabolic rate is not altered. 

14. The anzmias of pregnancy are offered greater pro- 
tection as there is less hemorrhage at the time of delivery. 

15. The obese : the patient with the short, fat neck responds 
to this form of anzesthesia better. 

16. Toxic thyroids are not aggravated. 

17. Prolonged labour cases that are completely tired out 
may be given a period of rest. The relaxation of the soft 
parts often times facilitates the delivery. 

18. The rigid or spasmodic cervix dilates easily with intra- 
dural anzesthesia. 

18. The contracture of the hour-glass uterus is relieved if 
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the anzsthesia is carried sufficiently high to bathe the hypo- 
gastric plexus. Inhalation anesthesia has little or no effect 
on this complication. 

20. The forceps are applied with greater ease and extrac- 
tion is accomplished with less effort due to the relaxation and 
elasticity of the anzsthetized perineum. 

21. The co-operation of the mother and normal tetanic 
uterine contractions assist materially in the delivery. 

22. Versions may be performed with greater ease. The 
relaxed soft parts permit the insertion of large hands without 
difficulty. There is no shock to the mother. 

23. In breech presentations, in primiparz, the fate of the 
child is better. Broken arms and legs are less apt to occur. 

We wish to emphasize the softness and lack of resistance 
of the cervix and the extreme elasticity of the perineum, 
because it is almost inconceivable until it is witnessed. Slight 
digital pressure upon the posterior fourchette of the vaginal 
wall permits dilatation four or five times the normal size. 
Pituitrin may be used safely if it is given ten minutes after 
the spinal anzsthetic, provided obstetrical judgment is used. 

In the male an external urothotomy for a perineal prosta- 
tectomy may be performed almost without the patient’s 
knowledge there is so little physical disturbance. 

The question will naturally arise as to whether a 4o per cent 
novocain solution introduced into the subarachnoid space wili 
cause irritation. This does not occur. Before this solution 
was used in humans, six dogs were injected and secondary 
taps made six hours later. The cell count was no grearer 
than when a Io per cent novocain solution was used. In fact, 
fewer cells were observed than when a 5 per cent cocain or 
stovain solution was introduced into the dural sac. The lack 
of intradural irritation may be attributed to the fact that the 
solution remains in a small and dependent portion of thz 
dural sac. Its contact is limited to not more than one inch 
of the extreme tip of the canal, as shown byX-rays, or the 
lack of irritation may be explained in that novocain itself is 
not irritating to delicate membranes. The instillation of pure 
novocain crystals on the human cornea was found to produce 
little or no irritation. Powdered novocain was applied to 
the cornea of animals six times in one day and no visible 
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inflammatory reaction was produced. The post-anzsthetic 
aspects of the patient have been no different than when a 10 
per cent solution was used. Risacher and Waitz have used 
a 50 per cent solution with no deleterious results. 

The blood pressure is not effected because none of the 
vasomotor constrictors is anzsthetized. The vasomotors are 
thrown out from the cord with the spinal nerves from the 
the second dorsal to and including the third lumbar, and to 
those familiar with spinal anzsthesia it is well known that the 
blood pressure drops in direct ratio to the intensity plus the 
number of vasomotor constrictors anzesthetized. Stovain 
causes the greatest reaction, novocain the least. With con- 
trollable spinal anzsthesia, we are able to limit the upward 
extent of the solution to any desired height in the spinal canal 
by regulating the degree of the Trendelenburg position 
employed as measured by the tiltometer, plus the amount of 
mechanical expansion of the solution which is obtained by 
mixing spinocain with the spinal fluid. One cubic centimetre 
of spinal fluid mixed with the heavy solution will anzsthetize 
the lumbar nerves and produce anesthesia of the perineum 
and legs; two cubic centimetres to the tenth dorsal segment 
anzsthetizing the abdomen to the umbilicus. Four cubic 
centimetres will carry the solution to the seventh dorsal 
segment producing anesthesia to the costal margin, the 
highest anzsthesia required for abdominal work, only anzs- 
thetizing half of the vasomotor constrictors. Ephedrine 
employed in an amount proportionate to the height of anzs- 
thesia will stabilize the blood pressure. In sacral anzsthesia 
no ephedrine is necessary and it is only used as a safeguard 
in case the patient should assume a position permitting the 
anzsthesia to extend upward. When anesthesia of the lumbar 
nerves 30 milligrams, to the tenth dorsal 50 milligrams, and 
to the sixth or seventh dorsal 65 milligrams will at all times 
absolutely stabilize the blood pressure. 

The alcoholic solution has a much lighter specific gravity 
than spinal fluid and will ascend rapidly in the spinal canal 
if the upper part of the patient’s body is raised. This light 
solution should never be given with the patient in a sitting 
position. When usingthe light solution the head of the table 
should be lowered so as to place the patient in a 5 Trendelen- 
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burg position. The tiltometer helps materially in determining 
the degree of tilt. When anesthesia of the perineal region is 
desired only one c.c. of spinocain is required. Attach the 
3 C.c. Syringe containing one c.c. of spinocain to the spinal 
puncture needle, aspirate one or two drops of spinal fluid to 
reassure yourself that the needle has not been misplaced, then 
inject the contents of the syringe immediately placing the 
patient in a 15 to 18 Trendelenburg position, as measured by 
the tiltometer. Anzsthesia will be almost instantaneous. 
(Fig. 6). 

The ‘‘dreaded’’ drop in blood pressure does not occur. 
Respiratory and cardiac embarrassment does not have to be 
feared. During delivery it is not necessary to administer 
stimulants. If the technique as to the position of the patient, 
the amount of expansion of the fluid, and the use of ephedrine 
is observed the patient may be carried through without the 
slightest drop in blood pressure. Not infrequently, the blood 
pressure rises 10, 20 or 30 points. 

Braun says that suprarenalin made local anzsthesia pos- 
sible. That being so, ephedrine has contributed much to 
the safety of spinal anzsthesia. When the blood pressure is 
maintained, pallor and cold sweats do not occur. Nausea 
and vomiting are either greatly diminished or eliminated. 
These facts alone make the operator more at ease and the 
patient much more comfortable. One author graphically 
states that the blood settles to the dependent parts of the body 
when spinal anzsthesia is used and that the radial pulse has 
no clinical significance because of the relaxed condition of the 
arterioles and because the impulse of the heart beat is not 
carried to the wrist ;in other words, the patient is pulseless. If 
Badcock or Boyd, who together have administered spinal 
anesthetics 47,000 times, saw a patient in a pulseless condition 
they would be greatly alarmed. To the inexperienced or to 
the one using spinal anzsthesia for the first time, it would 
undoubtedly give such a fright that he would permanently 
abandon it. 

A report of several cases of controllable spinal anzesthesia 
by operators in various parts of the country unknown to each 
other and many of them personally unknown to the author, 
who have used this form of anzsthesia independently, would 
seem to be more convincing than words. See Chart. 
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SUMMARY. 


In conclusion we do not wish to insinuate that spinal, 
conduction or local anesthesia should always be employed, 
but past experiences have taught us that with their use we do 
not encounter the troublesome post-operative anzsthetic after- 
effects, such as nausea, vomiting, gas distention, ileus, 
acidosis, pneumonia, and innumerable other complications, 
which are directly caused by inhalation anzsthesia. The 
primary mortality is undoubtedly less, whereas the secondary 
mortality, or in other words, the mortalities that occur from 
one day to one week following operation, and which are due 
directly to inhalation narcosis, are practically nil. Morbidity 
fs reduced to a minimum. Since spinal anzsthesia has been 
developed to the point of safety which it now enjoys, the tech- 
nique of induction has been so perfected that with these 
anesthetics, spinal, conduction or sacral, we are able to 
perform any operation upon the human body with greater 
facility and offer better protection to the patient. To-day, 
patients are not to be classed with those of a decade ago. 
They have been educated and enlightened not only as to 
anesthetics but as to obstetrics, surgery, and medical pro- 
cedures in general through public health movements, societies, 
and the press. Their knowledge must be respected. There- 
fore, we should perfect ourselves in the technique of spinal, 
conduction and local anzsthesia so as to be able to meet the 
demands of the public. 

For the development of this anzsthesia in the future we 
will have to look chiefly to the younger men. Twenty years 
ago spinal and local anzsthetics were rarely used. To-day 
they are rather popular and are being more and more generally 
used. 
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Fic. 3. Compare the size of the needles and 
the taper of the points. A—Barker or Bier’s 17 
guage needle. B-the author’s 22 guage needle. 
C-a well known American needle with a long 
bevel. 


Fic. 4. When the anzesthetic solution is in- 
troduced into the subarachnoid space it gravi- 
tates to the tip of the dura and_ produces 
anesthesia of the tissues as shown in the 
shaded area, 
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Fic. 5. If an adjustable table is not avail- 
able pillows may be used to elevate the upper 
part of the body and head. Note the field of 
anesthesia as shown by the shaded area when 
the heavy solution is used. 


Fic. 6. With the patient in a 15° Trendelen- 
burg as shown by the tiltometer the light 
solution of Spinocain produces a smaller field of 
anesthesia, as shown in No. 5. 
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Fic. 7. The shaded portion represents the 
anesthetized field as seen from the front. Note 
the sharp line of demarcation over the 
symphysis.. 


Fic. 8. The extent of anzesthesia as seen 
from the back. 
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ic. A. Cork-screw Back. Improper 
Posture for Spinal Anesthesia. 


Fic. B. Scaphoid Back. 
Incorrect position for 
Spinal Puncture. 
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Fic. C. The Correct Back Posture. 


ic. D. The Tiltometer. 
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Fic. E. Distribution of Veins showing 
value of Midline Spinal Puncture. 


Fic. F. Spinocain injected showing Height 
of Involvement with various degrees of 
Trendelenburg. 
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Fic. G. Back properly arched fot 
Spinal Puncture. 
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CONTROLLABLE SPINAL ANAESTHESIA. 


By Frank A. Ke ty, M.D., F.A.C.S. 


Detroit, Michigan. 
Attending Surgeon, Grace Hospital and Evangelical 
Deaconess Hospital; Consulting Surgeon, Detroit Receiv- 
ing Hospital. 


T is to be understood that this paper is written in connec- 

tion with one by Dr. Pitkin and will tell of some of our 
experiences and conclusions in regard to Dr. Pitkin’s 
Controllable Anesthesia. Dr. Pitkin will cover the compos- 
ition of the Anzsthetic agent and the details of the experi- 
mental work by which it was evolved. We will, therefore, 
not attempt to cover that part of the subject ourselves. 

In writing this paper | shall take the liberty of quoting 
from the preface of Dr. W. Wayne Babcock’s Recent 
Surgery. For though this preface is not with special 
reference to spinal anzsthesia, it is applicable to the 
changing conditions of all surgery including certainly spinal 
anzesthesia. 

‘‘For the student, particularly, surgery, as nearly as 
possible should be prescribed as a precise, an exact science, 
but surgery, as with all science, is constantly changing, 
constantly progressing. How in the face of such evolution 
can we make it exact and enjoy to-day’s heritage? Only by 
infinite faith in that heritage. The student or physician who 
reasons ‘‘Why learn to-day what tomorrow may prove 
wrong? Why strive for exactness when the most learned are 
often in error ?’’ not only loses his usefulness in a progres- 
sive profession, but lays down the torch of progress 
bequeathed to him. I have, therefore, written in a dogmatic 
vein what practice and study have made me believe is true 
to-day. If to-morrow I progress to an opposing point of view 
! shall not lose faith, I shall still be dogmatic. Yesterday 
an intestinal anastomosis was best done by the Murphy 
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Button; an amputation at the hip joint required Wyeth’s 
Pins; and a crainiotomy, a Trephine. As we progress we lay 
aside these aids of previous days with grateful reverence, not 
with apology or disdain—we shall not scorn what was done 
yesterday because we have something better to-day any more 
than our interest in the past will cause us to continue the 
practice of the past . . .”’ 

The question of perhaps the greatest importance, at 
least the one most constantly recurring, is in regard to the 
choice of patients to be operated under this method. Of 
course, it is to be understood that no operations are done by 
this method above the costal arch. We have felt that the 
only way to determine indications and contra-indications for 
its use would be to use it exclusively in all cases and care- 
fully note the results. We have, therefore, used it on the 
very young and the very old; on the case with hypertension 
and with hypotension ; on the case who was in good physical 
condition and those in very poor physical condition; on 
patients with extreme cardiac failure; with decompensated 
hearts; on many cases with advanced tuberculosis; for all 
types of surgical procedure from operations on the gall blad- 
der and stomach to operations on the legs and feet. 

The net result of our investigation has been that about the 
only contra- indication to the use of spinal anesthesia is ig- 
norance or inexperience in its use. 

As our experience with the method increases our results 
are consequently improved and this method has been used 
exclusively in an unselected series of cases comprising most 
of the ordinary surgical procedures below the costal arch and 
numbering nearly four hundred cases. 

Perhaps the most frequent contra-indication to spinal 
anesthesia, as given by the text-books, is hypo-tension, 
many writers stating that spinal anzsthesia should never be 
used on patients with systolic pressure of less than 100 mm. 
of mercury. We have operated upon many patients with a 
systolic pressure as low as 70 or 75 and on one patient with 
a systolic pressure of 60 and diastolic pressure of zero and in 
every case we had occasion to congratulate ourselves upon 
the choice of this method of anzsthesia. In the hypertension 
cases it seems to be ideal. We have operated upon a number 
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of cases with a blood pressure ranging from 180 to 210 and 
have been very much pleased with the results. Of course, it 
goes without saying, that the hypotension cases are given 
ephedrin in proportion to their degree of hypotension while 
the hypertension cases, of course, are not given any 
ephedrin. 

Just in this connection, it might be well to state that it is 
our opinion that other forms of stimulation are of little or no 
value except ephedrin or adrenalin and in the very much 
dehydrated cases a large amount of saline solution in connec- 
tion with these remedies. 

A number of writers upon the subject have stated that the 
blood pressure is not effected by the use of ephedrin after the 
anzesthesia has taken place. This, however, is not true as we 
have proven several times but we are convinced that the 
action is not so prompt or so decided. I am inclined to be- 
lieve that the result is about one-half as much as it would be 
without the anzsthesia. 

Many attempts have been made to write a definite formula 
for the administration of this anzsthesia for a particular 
operation. We have found, however, that there is a certain 
difference in different patients and that the method which will 
give anzsthesia of a certain sort in one patient may not 
necessarily give the next patient the same height or degree of 
anzesthesia. This, of course, is true of all other anzsthesias 
and as a matter of fact of all other drugs of any nature what- 
ever. We have, therefore, made it a practice of introducing 
the anesthesia and with the ordinary mixing of expansion 
that we felt would produce the anesthesia to the desired 
point. We leave the patient level until the anzesthesia has 
reached the height that we desired, whereupon the patient is 
immediately put into the Trendelenberg position and the up- 
ward extension of the anesthesia is immediately stopped due 
to its lighter specific gravity. It must be borne in mind in 
testing for anesthesia that the area of protopathic loss (pain 
sense) is always greater and more quickly obtained than the 
area of epicritic loss (tactile sense). 

>atients in whom the tactile sense is not entirely abolished 
in the area to be operated upon will feel the knife or other 
manipulation in that region and will sometimes associate 
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them with pain. But if these patients are reassured by the 
surgeon and the operation continued they will soon realize 
that while they have tactile sense they have no pain sense in 
this area and the operation can be successfully continued. 

In some of our earlier cases, anesthesia was carried so 
high for serious upper abdominal conditions that the patients 
sometimes complained of difficulty in breathing. We felt 
that this was due to the involvement of a number of intercos- 
tal nerves of the lower thoracic region which left the patient 
depending largely upon the diaphragm for their respiratory 
movements. It has, therefore, been our custom for a con- 
siderable time in connection with the spinal anzsthesia to do 
an intercostal block on the intercostal nerves of the eighth, 
ninth, tenth, and eleventh interspaces at the angle, and then 
not have the anesthesia carried quite so high. This has 
proved to be a very advantageous method. 

I believe that in the past where only an occasional spinal 
anzesthesia was used by some surgeons it has always been on 
the patient who is a very bad surgical risk and hence spinal 
anesthesia has suffered because, naturally, if a large number 
of these bad risk cases without good risk cases with them are 
operated upon, the mortality rate will be higher than it 
would be if all cases without reference to their condition 
should thus be handled: i.e., both the good and poor risks. 

Much criticism has been made in the past of headaches 
following spinal anesthesia. I am quite sure that in our 
cases the instances of headaches are no greater than under 
ordinary method of inhalation anesthesia. In this series we 
have had four cases of severe headaches which we felt should 
be attributed to the anzsthesia, they being of a severe nature 
and definitely effected by posture, that is, definitely aggra- 
vated by raising the head and relieved as soon as the prone 
position was resumed. Each of these cases have been 
promptly relieved by a retention enema of six ounces of fifty 
per cent magnesium sulphate solution. 

[ think one of the outstanding features of all literature up- 
on spinal anzsthesia is the number of errors or mistakes that 
have crept into this literature. One of these errors is the 
statement that the rate of flow of the spinal fluid is no indica- 
tion of the pressure of the spinal fluid. For some time we 
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have conducted observations along this line and the chart 
which accompanies this paper will prove conclusively that 
there is a very definite relation between the rate of the flow 
of spinal fluid and the pressure as taken with a mercury 
manometer. The relation seems to hold whether the patient 
is in the lateral prone position or in the erect position, though 
both the rate of flow and manometric pressure are raised by 
the erect posture. The relation between them remains cons- 


tant. 


ERECT ERECT 
50 
-—DROPS PER MINUTE 
OF MERCURY \ERECT 
10 


The relation between the Spinal Fluid 
Pressure and the Number of Drops per 
Minute with a 22 guage needle. 


This chart is prepared from a number of cases taken at 
random from our clinic and all but three cases were done in 
the lateral prone position. It will be noted here that the 
highest pressure in the lateral prone position is 15 mm. mer- 
cury, that the highest number of drops per minute in the 
lateral prone position is 34; that the highest manometric 
pressure in the erect position is 29, and the highest number 
of drops per minute in the erect position is 54. | However, 
throughout the chart and throughout our entire experience 
there has seemed to be a very direct relationship and we find 
that the number of mm. of mercury pressure is usually about 
equal to the number of drops per thirty seconds, when a 22 
gauge needle is used. 

Our experience in taking the spinal fluid pressure would 
seem to indicate that the average spinal fluid pressure is 
higher than the ordinary text-books would lead one to be- 
lieve. We shall, however, carry these experiments on in a 
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large number of cases in hopes of determining this matter 
more completely. 

I should like to conclude this paper by quoting a passage 
from Dr. W. Wayne Babcock’s article on Spinal Anzsthesia 
because I feel that it will describe the condition and because 
Dr. Babcock has probably had the widest experience of any- 
one in the world on this subject. 

“If a well performed operation brings a sense of satisfac- 
tion, how much greater the achievement if it has been accom- 
plished with comfort and relative safety to the patient and 
with the utmost facility to the operator. But spinal 
anesthesia has compensating disadvantages. It requires an 
accurate and precise technique for uniform results. A lack of 
skill in the administration is more obvious than with the use 
of ether; ignorance in using the method or lack of super- 
vision during the period of analgesia may cost the patient his 
life. A death under chloroform or nitrous oxide often may be 
blamed upon the drug, but mortality with spinal anesthesia 
usually is to be blamed upon the surgeon. Spinal anzs- 
thesia, therefore, necessitates a degree of skill and a working 
knowledge of the physiological actions involved. It is a very 
personal method, strongly appealing to the temperament of 
certain operators, but equally unadapted to others.”’ 
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ON THE INORGANIC PHOSPHATE CHANGES 
IN THE BLOOD DURING SURGICAL 
ANZSTHESIA 


By Rosert Linpsay Mackay, M.C., M.D., D.P.H., B.Sc. 


From the Pathological Department, The Royal Hospital, 
Wolverhampton. 


I? has been known for some time that the production of 

surgical anzsthesia by chloroform or ether or CE 
Mixture leads to a disturbance of the balance existing between 
certain organic and inorganic constituents of the blood. That 
the nature and direction of the changes which occur are con- 
stant, and roughly proportional, within certain limits, to the 
length of the period of anzsthesia when this does not exceed 
an hour, has been demonstrated in previous contributions! to 
hold in the case of the blood sugar, plasma chloride and 
alkaline reserve. The present investigation was undertaken 
to ascertain what changes occur in the inorganic phosphate 
present as such in the blood, consideration of the changes in 
the organic phosphorus present being deferred for subsequent 
investigation. 


Method of Investigation. 

The material for investigation was provided by 13 patients 
who were undergoing operations, chiefly for chronic abdominal 
lesions, likely to require an anzesthesia of an hour’s duration, 
or more. They were not selected in any other way, and the 
pre-operative procedures did not vary from patient to patient. 
Anesthesia was generally induced by CE mixture and main- 
tained by ether, or CE mixture. Some cases received, in 
addition, with the object of minimizing surgical shock, a local 
and/or regional injection of one per cent novocaine in saline 
solution. Examination of this latter group revealed no signi- 
ficant differences so far as the inorganic phosphate changes 
are concerned, from the group receiving no local anesthesia, 
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consequently they have not received separate consideration in 
this report. 

Samples of blood were taken without stasis from an arm 
vein before the induction of anzsthesia and at 15-30 minute 
intervals therefrom, and the estimation proceeded with 
immediately. Previous experience having shown that results 
obtained by the Bell-Doisy method were too variable, Brigg’s? 
modification of the latter method was adopted and found to 
work satisfactorily. It was noticed, however, that the colour 
matching tended to be imperfect if the sample of blood were 
taken at a time when for any reason there might be temporary 
cyanosis of the patient. 

Observations were carried out simultaneously on the sugar 
and chloride changes in the blood and plasma, and an attempt 
made to correlate these with the phosphate changes, but as no 
definite relationship could be established only the phosphate 
changes are shown here. 


TABLE OF RESULTS. 


Plasma. 
Mgs. P. as inorganic phosphate in 100 ccs. plasma. Time 
at 15 minute intervals. 


Time 
Case oO 15 30 45 60 75 90 105 120 min. 

I 4447 — 46 — 60 — 70 7.9 
2 
3 45 —- — 49 — 5-1 56 — 6.0 
6 3-0 3-4 3.3 
8 3-3 3% 32 — 40 _ — 

9 30 2.9 29 33 — 3-2 31 — 3.0 
10 28 — 36 —- — 
II 2.9 3.2 3-1 — 32 34 — 37 — 


13 3 .O 3. I 3. I — — — — 
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Whole Blood. 
Time 
Case oO 15 30 45 60 75 90 105 120 min. 
I 46 — — 46 — 50 — 59 6.5 
2 38 3.6 38 36 — —- —- — — 
6 34 33 36 — 36 — 38 — — 
7 31 32 — 32 — — — 
9 3-1 30 3.6 3.4 — 3.1 3.5 — 3.5 
10 39 — 4.2 —- — — 
12 3:0 3-1 37 40 — —- — — — 


Summary of Results. 

The results may be summarized as follows : 

1. Average initial level of inorganic phosphate=3.4 
mgms. per 1oocc. plasma, and 3.3 mgms. per 1toocc. whole 
blood. 

2. Initial range for plasma=2.7 to 4.5 mgms. per 100CC., 
and the initial range for whole blood=3.0 to 4.6 mgms. per 
100 cc. 

In 13 cases of prolonged anzsthesia the inorganic phos- 
phate increased in 12 cases, the change in the thirteenth being 
doubtful. 

In the same cases the inorganic phosphate of the whole 
blood increased in 11 cases, the remaining two cases being 
doubtful (Nos. 2 and 9g). 

These cases thus demonstrate a practically constant 
increase in the inorganic phosphate of both blood and plasma 
during general anzesthesia. 

The first case of the series is worthy of special mention. 
This patient, a male aet. 41, showed the most marked increase 
of all. He suffered from exophthalmic goitre and had, prior 
to his operation, large doses of bromides and chloral hydrate 
and a hypodermic injection of morphia, in order to reduce 
shock during the removal of the greater part of his goitre. 
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His blood sugar remained low throughout, rising from 0.08, 
0.09, 0.10, 0.11, to only 0.11 per cent during the operation. 
A graph to illustrate this case is shown below. 


0 30 60 90 120 
Time in Minutes. 


Blood Changes during Anesthesia. Case No. 1., E. M. aet. 41 years. Severe 
exaphthalmic goitre, anzesthesia by intratracheal ether for two hours. 


The unusually large increase in the inorganic phosphate 
is here of interest in view of the observations of Magee,’? and 
others that large doses of thyroid substances increase the 
inorganic phosphate of the blood. One might presume that 
in this case there was an unusual liberation of thyroid sub- 
stance during the manipulation of the gland. 


SUMMARY. 


An investigation of 13 cases anesthetized for general 
surgical purposes revealed a practically constant increase in 
the inorganic phosphate content of both blood and plasma as 
anzsthesia proceeded. 
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This investigation has been carried out in the Biochemical 
Laboratory of the Royal Hospital, Wolverhampton, by kind 
permission of Dr. S. C. Dyke, Director of the Laboratory. 
| am indebted to Mr. Deansley, F.R.C.S., and Mr. Cholme- 
ley, F.R.C.S. for their co-operation, and to the Council of 
the British Medical Association for a grant towards the 
expenses of this research. 
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GENERAL ANASTHETICS APPLICABLE TO 
DENTAL OPERATIONS* 


By FRANK S. JARMAN. 


N presenting this paper to a group of anesthetists I feel 

just as uncomfortable as I do honoured. I know that you 
men have made a much more extensive study of anzesthetics 
than the dental anzsthetists, but anesthetics suitable for 
dental operations, or a dentist’s view-point of anzsthetics, 
might be of interest to some of you. 

The dentist performs most of his operations in his dental 
premises with the patient in a dental chair in a sitting posi- 
tion; therefore, he has interested himself with the anzsthetics 
that can be given to the patient while sitting up, and like- 
wise, in those anzsthetics that he feels he has a normal right 
to administer. These include nitrous oxid-oxygen, ethylene 
and oxygen, somnoform and ethyl chloride. The latter two 
have a limited use in offices where anesthetics are extensively 
used. Ethylene is also used sparingly. At one time it was 
thought that it might take the place of nitrous oxid, but it 
has some rather objectionable features, and offers only slight 
advantages, and then only in exceptional cases, All anzs- 
thetics have their place but the one that is most suited for 
dental operations is N,O and O. It has been used by the 
dentists for many years. It has also been abised by inex- 
perienced users. 

In spite of the abuse that N,O and O has received, it has 
grown in popularity as an anesthetic agent, not for dental 
operations alone, but for general surgery ag well. The 
reason that it is the most suitable anzesthetic for dental opera- 
tions is because : 

1. It is not unpleasant to take. 


* Read before the Section of Anzsthesia, Academy of Medicine, 
Toronto, april 18th, 1929. 
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2. It can be given through the nose with the mouth 


3. It is the safest of all known anesthetics. 

4. Its induction period is short. 

5. It is not stored up in the tissues. 

6. Its post-anzsthesia complications are almost nil. 

7. Its elimination is rapid and the organs and tissues of 
the body resume their normal function almost immediately 
on the discontinuance of its use. 


The medical anzsthetist works in quite different environ- 
ment from the dental anzsthetist. Your patients are often 
sick to start with. The operation sometimes of a grave nature. 
The patients are nearly always premedicated, the position of 
the patient is lying down, and the anesthetic is usually of 
long duration. Due to these conditions more mucous accumu- 
lates in the throat, a slower reaction to the anzsthetic results, 
there is a slower pulse and respiration, and recovery to con- 
sciousness is not as rapid as that to which the dentist is 
accustomed. 

The dental patients are usually in normal or nearly normal 
health and they expect to walk in, have an anesthetic, then in 
a very short time be fit enough to go back to business or to 
a show, or even drive their own car home. Thus, the dentist 
has his problem and has to arrange his technique to suit the 
requirements as nearly as possible. 

The success of an anesthetic does not begin in the turning 
on of the machine but with the first contact with the patient, 
whether it is personal or over the telephone. A patient is 
seldom neutral. He is either attracted or repelled by a tele- 
phone conversation, personal contact or the appearance of an 
office. There should not be any employees around an office 
who have not an intelligent, courteous, sympathetic, masterful 
and tactful manner. I believe the frame of mind in which a 
patient is, just prior to the anzsthetic, has more to do with 
its success than any other one factor. I would sooner give a 
patient N,O and O with every disease known to me, than to 
give it to one in perfect health if I failed to inspire confidence. 

A very unfortunate thing is that some men who are the 
most qualified to write seem to lack certain knowledge of their 
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subject, and allow things to go into print and even into text- 
books, that are untrue, or at least misleading. May I quote 
the words taken from a book entitled ‘‘Lectures on General 
Anesthetics.’’ ‘‘The indication for more oxygen is the colour 
of the face : there is no other sign.’’ Another one — ‘‘Goitre 
and young patients are contraindications for N,O and O.”’ 
My experience has been that the colour is the least dependable 
sign. I do not mean to say that if a patient shows marked 
cyanosis they do not need oxygen, but a slight cyanosis ‘s 
natural with the robust patient. It only means that there is 
an unsaturated hemoglobin content. No one sign should be 
taken to the exclusion of all others, but the presence of cyanosis 
does not mean danger and the absence of cyanosis by no 
means indicates safety. Goitre patients and children take the 
nicest N,O and O anesthesia if we give them O, from the 
first and are willing to wait. The harm done is in crowding 
them and I| imagine that that applies to all anzsthetics. 

Anesthesia cannot be learned from a book apart from the 
fundamental principles, and not any cut and dried technique 
willdo. We must use the technique that we find most suitable 
for the individual patient. A certain type of gas machine is 
on the market equipped with a watch, and the technique 
advocated is to give N,O and O for so long, then turn off 
the O, for so many seconds, then on again, and you have 
anesthesia. The excuse offered for such ‘‘bunk’’ (if I may 
use the expression) is that it helps out the beginner. Ad- 
ministering anzsthbetics is not a job for a man who has been 
‘spoon fed.’’ The dentist or physician should not give an 
anesthetic if he does not know the signs of anzsthesia and 
the requirements of the patient. The technique for giving a 
child N,O and O would hardly do for the big, active brain 
man or the alcoholic. The reaction of the patient to the 
anesthetic must be our guide. 

It does not make any difference if we start off with N,O 
and O or too per cent N,O if we adjust the technique accord- 
ingly. In hospital work I have noticed that you generally 
start off with the face inhaler and a percentage of O and then 
switch over to the nose inhaler if it is a mouth operation. I 
see no objection to that, but I can see no advantage because 
the percentage of gases have to be adjusted to suit the new 
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condition. N,O and O is different from most anzsthetics. 
It is not accumulated in the tissues; it is given off entirely by 
the respiration and almost as fast as it is taken in; it is given 
off unless the exhaling valve is closed and that causes 
headache and certainly interferes with the rhythm of the 
respiration. You might say, ‘‘What is a little headache when 
an important operation is at stake!’ However, this paper is 
on dental anzsthetics and our patients expect to feel pretty 
fit after taking gas. We have to avoid as much unpleasant- 
ness as possible. 


As I have said before, most of our patients are reasonably 
well, so, therefore, I believe in starting off with 100 per cent 
N,O (exceptions of course), and add the O when the patient 
shows a sign that it is needed; until that time one gas is 
combating the other, for the oxygen in the blood has to be 
replaced with the NO to produce anesthesia. The mouth 
should always be opened from the start. In dropping the jaw 
the tendancy is to relax the whole body. With the jaw closed 
the muscles are put in tension and sometimes it takes a long 
induction to relax with N,O and O. 


If possible the mouth should be left uncovered, as most 
patients have a dread of being smothered. I always tell my 
patients that I am not going to cover their mouth if they 
relax and just breathe naturally. Too many men say ‘‘take 
a long breath.’’ I think that is a most confusing thing to 
say to a patient about to take an anesthetic. If a patient 
asks to be allowed to hold someone’s hand, I always let them, 
for I believe that it gives them a little moral support. Other- 
wise the patient should not be touched. Adjusting and fixing 
the patient in the first two stages of an anesthetic is a poor 
arrangement. 


Until a couple of years ago I always strapped down patients 
whom I thought would be obstreperous and every time | 
strapped I had an obstreperous patient. In the last two years 
I have never strapped a patient and I have never had an ob- 
streperous one. If we have surgical anzsthesia there is no 
need to strap; if we have not, the patient knows subcon 
ciously that they are strapped and are going to fight. If the 
mouth is not covered on the start and the patient gets enough 
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gas to breathe without getting too much, and not enough 
oxygen to excite them, they generally take N,O better than 
any other anzsthetic. 

The technique that I have found most satisfactory in giving 
N.O anesthesia is to use the nose inhaler and start off with 
100 per cent N,O with the mouth open and uncovered and 
give just enough pressure so that the patient will not have 
to make an effort to get something to breathe. After a couple 
of breaths I give the thumb-screw on the pressure bags of the 
McKesson machine a half turn about every other breath until 
about an inch or so of the thread is showing. By that time 
the pressure in the air passages is greater than the atmos- 
pheric pressure and the patient will not breathe through the 
mouth unless there is some nasal trouble. Of course, children 
and slow, shallow breathers do not require much pressure. 
Oxygen is added as the patient shows a sign for it. 

Too many dental operations are started before the patients 
are properly anesthetized. The signs of surgical anzsthesia 
with N,O and O are the same as they are with any other 
anesthetic. After surgical anzsthesia is established the gas 
machine should not have to be touched, except in rare cases. 

Some of the causes of poor anzesthesia are : 

1. Not giving sufficient pressure to overcome mouth 
breathing. 

2. The improper packing of the mouth, allowing blood t» 
collect in the throat. 

3. Starting to work before patient is anzesthetized ; usually 
caused by mistaking signs of asphyxiation for signs of 
anzesthesia. 

4. Constantly changing the state of anzsthesia. 

5. Crowding a patient or making the induction period 
too long. 

6. Wrong position of patient, thus interfering with 
respiration. 

7. Exerting too much force on the lower jaw. 

8. Attempting to work without relaxation. 

9. Not being able to determine if movement is voluntary 
or involuntary. 
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After seeing on an average of twenty anesthetics a day 
for the last ten years, or over fifty thousand in all, I have 
come to the conclusion that if we keep blood and debris from 
the throat and the respiratory tract free from mechanical 
interference, a normal pupil, relaxation, a deep red rose 
colour, and regular breathing, nothing can happen to the 
patient for which the anesthetic is responsible. 
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ABSTRACTS. 


Toxicity or LocaL ANALGESIA. Raymund J. Millzner 
and Chauncey D. Leake. (Proceedings of the Society for experimen- 
tal Biology and Medicine, 1928, xxvi.). 


A group study for the evaluation of local analgesics by clinical 
trial was organized at the University of California Hospital in Decem- 
ber, 1927. Prolongation of analgesia was especially desired. The 
analgesics first studied were 0.5 per cent and 1.0 per cent procaine and 
“tutocaine’’ to which o.1 per cent ‘‘eucupin’’ had been added, as 
suggested by De. Takats. These solutions gave extremely satisfactory 
analgesia, lasting in some cases as long as 24 to 36 hours. Local 
reactions, such as erythema, induration, and delayed healing occurred, 
however, in the majority of cases. Extensive sloughs of the skin 
and subcutaneous structures that greatly prolonged the post-operative 
course, developed in two ont of 15 patients. Four others suffered 
minor sloughing. 

These reactions suggested excessive toxicity for the infiltrated 
structures and made the abandonment of the “‘eucupin’’ containing 
solutions advisable. As a further check, a series of controlled intra- 
dermal wheals were made, using ten medical students as subjects. 
The solutions used were one per cent procaine and one per cent “‘tuto- 
caine’ to which o.1 per cent ‘‘eucopin’”’ had been added, and solutions 
of one per cent procaine and one per cent “‘tutocaine’’ for controls. 
The results checked the clinical observations. The average duration 
of analgesia for the one per cent procaine and the one per cent 
“‘tutocaine’’ was two hours. The average duration of analgesia for 
the one per cent procaine-o.1 per cent ‘‘eucupin’’ mixture was twenty 
hours; for the one per cent “‘tutocaine’’-o.1 per cent ‘‘eucupin,” 
twenty-four hours. There was no evidence of local tissue damage at 
the site of either the procaine or ‘“‘tutocaine”’ injections. Local reactions 
occurred in six cases (60 per cent) with each of the ‘‘eucupin”’ solu- 
tions. These varied in intensity from a persistent erythema to definite 
sloughing. There were two small sloughs from the procaine—‘eucu- 
pin’’ and three sloughs from the ‘‘tutocaine’’—‘‘eucupin.’ Of the latter, 
two were quite small, but the third was nearly two cm. in diameter 
and accompanied by marked vesication and erythema. All were non- 
painful. Pigmentation and partial analgesia were still present 
eight months later at the sites of four of the procaine—“‘eucupin’”’ and 
five of the ‘‘tutocaine’’-eucupin”’ wheals. 
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Further tests were carried out using 0.05 per cent and o.1 per cent 
“eucupin” with both procaine and ‘‘tutocaine.’’ These weaker solu- 
tions gave no definite prolongation of analgesia beyond that of the 
controls and gave no local reactions. 

All of the solutions were prepared by the Pharmacy of the 
University of California Hospital. ‘‘Eucupin base’’ was used through- 
out. It was dissolved by the addition of 0.1 N HCl and the solution 
was then neutralized with o.1 N NaOH until the mixture remained 
persistently cloudy. The addition of two to three drops of 0.1 N.HCl 
then sufficed to clear the solution by redissolving the precipitated 
“eucupin base.” 

The conclusion is that, although solutions containing ‘‘eucupin”’ 
give satisfactorily prolonged analgesia, the local toxity is too great 
for clinical use. Solutions made directly from ‘‘eucupin dihydrochlo- 
ride” might possibly prove less toxic and tests are now in progress 
to determine this. 


THE Usk oF AVERTIN FOR AN4&STHESIA. Joseph Blomfield and F. E. 
Shipway. The Lancet, March 16th, 1929. 


This is a report published by the Anzesthetics Committee set up 
by the Medical Research Council and the Section of Anzesthetics of 
the Royal Society of Medicine. Associated in the investigation were 
Basil Hughes, F. J. Morrin and F. P. de Caux. The report sums up 
with the following conclusions :— 

There appears to be no contra-indication to the use of avertin on 
the score of age. Basil Hughes speaks enthusiastically of its use 
for children, combined with infiltration anzsthesia, and some of our 
own most satisfactory experiences have been with aged persons. Nor 
does any state of bodily health, except rectal disease, apparently forbid 
its use. Chachectic, feeble persons suffering from carcinoma of the 
cesophagus have undergone gastrostomy under avertin anzesthesia 
with complete success, and the same result attended an operation for 
gall-stones in the jaundiced subject. Nevertheless we would not use 
the drug if the liver or kidneys were known to be seriously diseased. 

We believe that its use has especial value: (1) for patients who 
dread the anzesthetic, or have suffered from former anesthetics; (2) 
for the subjects of exophthalmic goitre, or others in whom the psychic 
aspect of the matter is of real import; (3) for patients who have to 
undergo long operations not requiring very deep anzsthesia—e.g., 
Long operations on bones, plastic operations, laryngectomies ; (4) for 
injections for trigeminal neuralgia; (5) for patients who suffer from 
any pulmonary complaint; and (6) in prolonged operations about the 
head ond neck. We do not think avertin, being administered by a 
single dose method should be used for operations likely to cause 
rapid fall of blood pressure. 
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We consider avertin to be a valuable addition to the drugs at the 
disposal of the anesthetist, and that if used with due care and 
moderation its advantages can be taken advantage of with perfect 
safety. 


THE PRESERVATION OF ANA'STHETIC ETHER. C. Langton Hewer, The 
Lancet, April 13, 1929. 


Dr. Hewer found that pure ether treated with carbon dioxide and 
stored in copper containers will keep pure almost indefinitely, and 
if anzesthetic gases are bubbled through ether for prolonged periods 
the rate of decomposition will be greatly diminished if there is an 
adequate area of copper above and below the ether level. 


THe ANASTHETIC PROPERTIES OF CARBON DIOXIDE. Chauncey D. 
Leake and Ralph M. Waters. (The Journal of Pharmacology and 
Experimental Therapeutics, Vol. xxxiii). 


Aside from Hickman’s observations a century ago, and Richard- 
son’s in 1885, little of significance has been reported on this subject. 

The inhalation of a mixture of 30 per cent carbon dioxide and 70 
per cent oxygen will narcotize mice, rats, and cats in about sixty 
seconds. Upon removal from the chamber, recovery is prompt. The 
animals are restless when first placed in the mixture, and breathe 
much more deeply but more slowly than normally. 

Administered to dogs, without previous medication, and without 
rebreathing, a mixture of 30 to 40 per cent carbon dioxide with oxygen 
will anzesthetize in about a minute, usually without struggling. The 
blood pressure rises rapidly at first, but during anesthesia is main- 
tained at about the normal level. The pulse rate is usually reduced, 
as is the respiratory rate. The depth of respiration is greatly in- 
creased, but breathing does not seem laboured. Upon opening the 
abdominal cavity, the intestines seem relaxed, and muscles generally 
become flaccid. There is no vomiting or retching, and reflexes are 
absent. 

Clonic convulsions, initiated by twitchings of the neck muscles, 
may often be noted after ten to fifteen minutes anesthesia with the 
mixture described, especially if there is rebreathing. These may be 
promptly stoppped by oxygen. Dogs, however, have been maintained 
in fair anzesthetic condition for two hours. The anesthesia seems 
to become smoother and deeper the longer the animal remains under 
the same mixture. The increased carbon dioxide tension in the blood 
may prevent the escape of carbon dioxide from the cells, and the 
gradual accumulation of this metabolic product may more and more 
depress the cellular functions. 
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Lower percentages of carbon dioxide do not seem to anzsthetize 
as well. The blood pressure is greatly raised by concentrations of 
carbon dioxide between 10 per cent and 20 per cent as others have 
noted. Concentrations higher than 40 per cent tend to depress res- 
piration and cardiac function. Anoxemia becomes a factor with 
concentrations above 80 per cent. With pure carbon dioxide, the 
blood pressure falls and the heart and respiration stop at about the 
same time. Even here prompt insufflation with oxygen may revive 
the animals, if circulation has not been stopped too long. 

As far as preliminary studies indicate, the anesthetic mixture 
described lowers blood pH only slightly, and it does not increase the 
carbon dioxide content of blood above 65 volumes per cent after 
fifteen minutes. Its effects on blood coagulation and on the resistance 
of red cells have already been noted. 

The mixture of 30 per cent carbon dioxide and 70 per cent oxygen 
is sharply sour in taste and produces an uncomfortable feeling of 
‘not being able to catch the breath.” It raises blood pressure quickly 
and markedly when administered to a normal person or to an indi- 
vidual under another anesthetic, but we have not yet given it for a 
long enough time to determine whether or not blood pressure will 
return to normal limits. 

Anesthesia with carbon dioxide and oxygen is not recommended 
for human use until much more extensive studies have shown its 
limitations and possible field of service. At present it might be 
useful during anzesthesia with other agents to raise blood pressure, 
to make the blood more coagulable, or to assist in etherizing or de- 
etherizing, but it should be administered for only brief periods of 
time. It is contra-indicated in hypertension. 


THE TECHNIQUE OF NERVE BLOCKING FOR VARIOUS 
ORTHOPEDIC OPERATIONS. 


J. S. Lundy, Section on Anesthesia, Mayo Clinic : Local anzsthesia is 
usually satisfactory for many orthopedic operations on adults es- 
pecially those on the extremities or on the spinal column. The 
initiation of these various blocks is not particularly painful. The 
anesthesia lasts long enough for the average operation. In most cases 
but little previous experience is necessary in order to obtain satis- 
factory anesthesia. If small quantities are to be injected 1 per cent 
solution of procaine is usually chosen. In case of field block 0.5 per 
cent procaine solution is used. One Ampule (1 c.c.) of epinephrine 
1:2600 is added to each 100 c.c. of 1 per cent procaine solution, 
and to each 200 c.c. of o.5 per cent procaine solution. It is 
advisable to use a preliminary hypnotic of morphine 1-6 or 1-4 
grain about 45 minutes before operation. Following the use of local 
anesthetics the post-operative period is less eventful and uniform 
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relaxation is obtained at the time of operation, the respirations are 
quiet, and the operative field less bloody than if a general anzesthetic 
is used. 

UPPER EXTREMITY. 

Any of the digits may be anesthetized easily by injecting from 
skin to bone around the digit and about a finger’s breadth proximal to 
the field of operation. 

Brachial plexus block produces anesthesia of the entire extremity 
including the shoulder joint. This form of anzesthesia will be most fre- 
quently used as time goes on. Following brachial plexus block, 
anesthesia appears first, then paralysis; the paralysis disappears a 
few minutes before anzesthesia disappears. 

Anzesthesia for operation on the digits of the lower extremity is 
produced in the same manner as for operation on the digits of the 
upper extremity. The only orthopedic operation done as a routine 
under local anesthesia in The Mayo Clinic is the C. H. Mayo opera- 
tion for bunion. 

Anzesthesia has been satisfactory for operations on the cartilages 
of the knee. For operations such as amputation of all or part 
of the leg for gangrene it is often preferable not to block even near 
the site of operation, and spinal anaesthesia occasionally is used. 
Following spinal injection, a fractured pelvis may be treated, or any 
operative work from the first lumbar vertebra downward may be 
occomplished. 

In case of fractured bone, anesthesia may be produced, if the 
periosteum involved in the fracture and the soft parts adjacent to it 
are infiltrated with procaine solution. 

An operation such as laminectomy or the Hibbs operation may be 
done with little if any pain following para-vertebral and field block. 
One advantage of this block is that the operative field is less bloody 
after injection than if an injection had not been done. 

Paravertebral block may be accomplished from the second cervical 
nerve to the fifth sacral nerve so that almost any level of the spinal 
column may be anaesthetized. The second, third, and fourth cervical 
nerves are more easily anzesthetized from the lateral approach than 
from the posterior approach. More experience is necessary to success 
in paravertebral block than in any of the other kinds of block 
anesthesia. 
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ANAESTHESIA IN LEEDS. 

During the time that operations were limited in number it was 
always possible to obtain the services of one of the qualified residents 
as anesthetist; but when, as the result of greater success, operative 
work increased, students without any special training were allowed 
to administer anzsthetics. I brought up the subject at a faculty 
meeting, and proposed that special anzesthetists should be appointed. 
My resolution had not a single supporter, and was not even seconded. 
Considering the matter of such great importance, my only alternative 
was to ask for a special meeting of the whole weekly board, which 
included not only the faculty but the lay members of the board. 
It was a great relief to me when my resolution was carried without 
a dissentient vote in a very full meeting ; and three anzesthetists were 
appointed without any delay. There are now no fewer than nine 
highly qualified anzesthetists on the staff, which of itself shows that 
the initial struggle was very necessary. 

Sir Arthur Mayo Robson. 
* * 

If you can keep a smile when all about you 

Are frowning, criticizing, blaming you— 
If you can hold your head up when they doubt you 

But know that they might just perhaps be right; 
If you can hold a chin for hours unending 

Yet keep your arm and fingers well-relaxed, 
If you can sit up straight, your spine unbending 

And yet at night can feel your strength’s not taxed ; 
If you can watch the surgeon’s fingers closely 

And know just what he contemplates, and when; 
Yet keep your eye on bag and colour mostly, 

And know just when to give your oxygen; 


If you can watch your patient’s eyes and colour 
And take his pulse and respirations too, 

Yet keep a steady, watchful eye on pressure 
And put these things upon the dotted line; 

If you can keep your patient safely sleeping 
Yet not with snores that anyone could hear ; 
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If you can bring him out alive and breathing 
And in your heart and mind you have no fear— 

If you can find your hands and knees are steady 
When daily tasks are all completed 

Then, after years of work, you may be ready 
To be a so-called ‘‘Etherizer,’’ too. 


Seattle General Hospital. 
a * 


THE ANA‘STHETIST IN MOVIE LAND. 

Anesthetists, before the patient comes to operation, must review 
the history of the case, examine the patient in the room, make the 
report required in Form 45a, and state in writing their recommenda- 
tions as to the anzesthetic. Whenever possible the examination should 
be made the night before. 

Hollywood California Hospital. 


THE ANASTHETIST’S JOB. 

The anesthetist should be much more than simply the one who 
administers a certain chosen anesthetic. His knowledge of medicine 
should be such that he would be considered a consultant before, 
during and after the operation. 

Having watched the patient throughout the operation he should 
be able to advise as to certain post-operative measures which may be 
indicated. 


It does no good to hurry the anesthetic, though the combination 
of a refractory patient and a rushed, impatient surgeon will make one 
try it, always to one’s regret. It takes about so long to obtain surgical 
anzesthesia, and when we try to rush it we usually find we haven’t 
saved time, but have overdosed the patient. 

J. Robert Burrows. 


In spite of all efforts anzesthetics still get into the operating 
room that now and again are open to the suspicion of impurity, 
but it augers well for the ultimate solution of this problem that 
manufacturers, government bureaus and organized anesthesia 
are working to secure supplies of anzsthetics that may be 
depended on for absolute and undeviating purity and potency. 

The specialty of anzsthesia also holds out the prospects of 
a tremendous economic saving in the cost of operating and the 
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expense of maintaining hospitals. Through the use of newer 
anesthetics, perfected methods and medical specialists in 
anesthesia, the patient’s stay in the hospital may be so 
shortened that in a given year under this new dispensation, 
almost a fourth more surgical or obstetrical patients may be 
handled without adding another bed or nurse or member of 
the staff. No matter what such anesthesia costs it pays for 
itself three times over. 

While other things in the world changes greatly, human 
nature remains more or less the same. On this account, just 
as the anesthetist of each generation must be taught their 
work anew, so too, the patients of each generation must be 
reconvinced of the beneficence of painless surgery. When all 
is said and done a successful profession, not unlike a success- 
ful business, is based on the best possible service to the 
greatest number of people, and anesthesia will come in to its 
own in direct proportion to those who are entirely satisfied 
with its relief from pain. 

The world is changing for the better: old ideas are for- 
gotten and new ideals take their place to shape our destinies 
for better things. Out of strife and enmity come understand- 
ing and brotherhood, barriers are broken down and frontiers 
vanish ; anesthesia knows no limitations ; its arms are opened 
wide to all those who wish to relieve pain and to those who 
suffer pain. In this connection may I tell you that during 
a recent Congress in Hamburg of the basic scientists and 
physicians, that Germany was invited, after an ostracism since 
the end of the war, to re-enter the ranks of the medical pro- 
fession of the world and that this invitation was presented 
through the specialty of anaesthesia and was accepted with 
delight because it was felt that there was no gift within the 
giving of the new German Republic to its people which could 
compare with the beneficence of better anzsthesia. 

McMechan. 
* 


DR. PITKIN IN MANCHESTER. 
The two articles in this Number of the British Journal of Ane@s- 
thesia dealing with Spinocain by Dr. George P. Pitkin and Dr. Frank 
Kelly, bring this form of spinal anzsthesia well up-to-date. Dr. 
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Pitkin is the originator of the method and speaks with great authority, 
while Dr. Kelly, who is a leading surgeon of Detroit, was one of his 
earliest protagonists in America. Readers will recall Dr. Kelly’s visit 
to this country last summer when he demonstrated the method in 
Manchester. This was followed by its extensive use in that city 
and in other centres. 

At the Manchester meeting of the British Medical Association these 
two surgeons will open a joint discussion on controllable Spinocain, 
on the morning of July 26, in the Anesthetic Section. This will give 
an opportunity to all those interested to learn from these two 
authorities the latest developments in this direction. Five other 
leading American surgeons who are accompanying Drs. Pitkin and 
Kelly are expected to take part in the discussion to follow. 

Dr. Pitkin is expected to deal with the technical side of the subject 
while Dr. Kelly will take up its advantages and controllability, blood 
pressure stabilization, etc. It has been stated that 2278 rats, 264 dogs 
and 87 humans or cadavers were used in the necessary experiments. 
For the benefit of those unable to visit Manchester arrangements have 
been made to conduct demonstrations in London and Dublin. 

After leaving England demonstrations will be given in all the 
leading centres of the Continent. 

At a recent demonstration in the Boston City Hospital 800 surgeons 
and anesthetists are stated to have been present. We shall no doubt 
fall far short of this number but few who are able to attend the Man- 
chester Meeting will care to miss this very interesting and timely 
discussion. 


AFTER 100 YEARS. 

Hickman died on April 2nd, 1830. His body was laid to rest in 
the churchyard of his native village, Tenbury, in the parish of Brom- 
field, two miles north-west of Ludlow. To-day, not only is Hickman’s 
resting place one of the “‘unvisited tombs,” but the gravestone itself 
is dilapidated and his very name almost undecipherable. A Hickman 
Memorial Fund aims at the restoration of Hickman’s gravestone; the 
placing of a tablet in Bromfield Parish Church, recording his pioneer 
work ; a copy of Hickman’s portrait, if the original portrait itself is 
not available, to hang in the Royal Society of Medicine; and, if suf- 
ficient funds come in, the endowment of an annual prize or lecture 
connected with research work preferably such as that which Hickman 
himself followed. 

The Treasurer is Mr. V. Warren Low, F.R.C.S., 76, Harley Street, 
London. 


’ 
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Dr. J. A. Blezard has been appointed Lecturer in Anzesthesia at the 
Medical School, University of Alberta, Edmonton, the youngest 
Medical Schoo] in Canada. Dr. Blezard served in the late war with 
the Canadian Hospitals at Orpington, Basingstoke, Sidcup and Liver- 
pool as well as in France. 


* 


Dr. Dalton Wilson, of Yankeetown, Indiana, lost his life by the 
explosion of a nitrous oxide cylinder which is said to have been 
defective. 

* * * * 


The Council of the Victorian Branch of the British Medical 
Association have initiated a movement to erect a permanent 
memorial in honour of the late well known Australian Anesthetist, 
Dr. Edward Henry Embley. 


* * * 


ANA‘STHESIA. 

Anwsthesia is the second principle of surgery in chronological 
development. Surgeons of to-day cannot picture the terrible ordeal 
of opperations before this great gift was brought to ease man’s suffer- 
ings. The use of spirits or wine and of various soporific and analgesic 
drugs to alleviate pain antedates written records. But these were not 
entirely effectual, and the gift of general anesthesia, first as ether in 
1846 and then as chloroform in 1847, opened up a golden era for 
surgery, an era unfortunately in its earliest days filled with the terror 
of sepsis and only reaching the rich fulfillment of its possibilities after 
the work of Pasteur and Lister was appreciated. Now the surgeon has 
at his command a vast array of anzesthetic drugs, both drugs which 
induce sleep with complete freedom from sensation and those which 
by local injection or application may remove from the field of operation 
sensitivity to pain. The great matter for the surgeon in relation to 
these drugs is which to choose. He must suit the anzesthetic to the 
requirements of the case in hand. But having done this he must also 
see that it is administered correctly. Nothing is more disturbing to 
the surgeon than a poorly administered general anzesthetic, and yet 
in no branch of their art do surgeons as a whole evince so little 
knowledge. Thus instead of being a mental as well as a physical help 
at such times, they fret and worry their anesthetists by inept remarks 
and an incapacity for withholding their hands that is often astonishing 
and always lamentable. One draws the obvious deduction that sur- 
geons should know more of both the art and science of inhalation 
anzesthesia. They should appreciate the alveolar tension of the anzes- 
thetic gas optimum for producing anesthesia. Then they would not 
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insist on pouring on a useless high concentration which can serve 
no purpose except to irritate the patient. Furthermore, they should 
know all the manual tricks of this special form of their handicraft ; 
how to hold up the jaw, why and when intranasal and intrabuccal 
apparatus is wise, how ether masks are best constructed and what are 
the tricks by which a worried child or nervous woman can be initiated 
to the anzesthetic. 

When it comes to the use of local anzesthesia—whether spinal, con- 
duction, infiltrative, or in whatever special form desired—one is again 
confronted with the problem of craftmanship. Here again the use of 
the hands is the mechanism for producing the desired result. The 
way a syringe is held, the size and length of the needle, the prelimin- 
ary and in some cases difficult but important infiltration of the corium 
all are matters of technical performance. Merely to “squirt” in several 
hundred cubic centimetres of procaine hydrochloride is unwise and 
sometimes hardly so efficacious in accomplishing the task as a far 
smaller amount of the drug correctly placed. The most sensitive nerve 
endings are near the skin ; fatty tissue has a relatively sparse supply, 
and some viscera have none. Large amounts of a watery fluid greatly 
distend the tissues, and finer vessels are so stretched they may not 
function so that a relative anoxemia is produced. This may injure 
permanently cell life so that in addition to cells killed by the needle or 
by the fluid and also in addition to the great amount of fluid which 
must be carried away, there may be a tendency to local death of cells 
from this cause alone. All this damage creates a ‘‘wet’’ wound and in 
some clinics where careful haemostasis is not practiced wounds are not 
closed per primam. This is a serious reflection on the craftsmanship 
of the surgeon. Cutler, Archives of Surgery. 

* + * * 


MAYO FELLOWSHIPS. 

Fellowships in Clinical branches at the Mayo Clinic, are planned 
to give opportunity to students to fit themselves for teaching or con- 
sultation practice in given specialities. A course in general and 
regional anesthesia is contemplated. The major work will be in 
general and regional anesthesia. Along with this will be experi- 
mental physiology and physiologic chemistry of anesthesia. An 
opportunity will be provided for a review of those parts of anatomy 
which specially concern regional anesthesia. The course will be open 
to medical graduates who have had at least one year of hospital ex- 
perience. The minimum residence is three years, and the stipends are 
$800, $900 and$1000 for the first, second and third years, respectively. 
Fellowships are available at each of the four quarters. October 1st, 
is the most desirable date for beginning work. Nominations for Fellow- 
ships are made three to six months in advance of beginning dates. 
Address the Director of the Mayo Foundation, Rochester, Minnesota. 


? 
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BRITISH MEDICAL ASSOCIATION MEETING. 

The Anesthetic Section of the 97th Annual Meeting of the British 
Medical Association takes place at Manchester, on Thursday and 
Friday, July 25th and 26th. The following programme for the two 
days is varied and interesting, and should appeal to all Anesthetists. 


SECTION OF ANASTHETICS. 


President: 
A. L. Flemming, M.B., Ch.B., 48, Pembroke Road, Bristol. 


Vice-Presidents : 
Graham Miles Benton, M.B., Ch.B., 55, Mauldeth Road, Withington, 
Manchester. 
Hy. Prescott Fairlie, M.D., 19, Bute Gardens, Glasgow, W.2. 
Chas. Fredk. Hadfield, M.B.E., M.D., 47, Queen Anne Street, 
London, W.1. 
Edward Falkner Hill, M.B., Ch.B., 11, Anson Road, Victoria Park, 
Manchester. 
Hon. Secretaries: 
Hyman Maurice Cohen, M.D., ‘“‘Ainsdale,”’ Palatine Rd., Withington, 
Manchester. 
John Francis Ryan, M.B., B.S., 27, Grosvenor Road, Westminster, 
London, S.W.1. 


Thursday, July 25th,—10 a.m. 

Papers: 

Dr. A. L. Flemming, (Bristol), ‘‘Significance of Various Reflex 
Phenomena during Anzesthesia.”’ 

Dr. H. P. Fairlie, (Glasgow), ‘‘Ethylene and Oxygen Anzesthesia.”’ 

Dr. H. E. G. Boyle, (London), ‘‘Gas Oxygen in Midwifery.” 

Dr. F. P. de Caux, (London), Glucose—Why, When and How to 
use it.” 

Dr. Winifred Wood, (Edinburgh), ‘“‘Rectal Oil Anzesthesia and 
Brain Surgery.” 

Dr. Florence V. Stephen, (Manchester), ‘‘Neutral Sulphur in the 
Urine after Anzesthesia.”’ 


Friday, July 26,—10 a.m. 
Discussion: 

‘Controllable Spinal Anzesthesia with Spinocain.”” To be opened 
by Dr. Geo. P. Pitkin, (Hackensack, New Jersey, U.S.A.), its origin- 
ator, and Dr. Frank A. Kelly, (Detroit, U.S.A.), followed by Dr. 
E. Falkner Hill, (Manchester). 


Cinematograph Demonstrations : 
“The Cinema and the Teaching of Anesthesia.” Dr. F. L. 
Richardson, (Boston, U.S.A.). 
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“Avertin.” Dr. Geo. Edwards, (London). 
“‘Intratracheal Anzsthesia and Resuscitation by the Flagg 
Method.’’ Dr. A. G. Schwartz, (New York). 
*” * 


The Associated Anzesthetists of the United States and Canada will 
meet in Annual Session at Chicago, I1]., on October 14-18th, under 
the presidency of Dr. Ansel M. Caine of New Orleans. In memory 
of the late well-known Australian Anesthetist Dr. Edward Henry 
Embley, the Congress will be identified with his name. 

*” * * 

Dr. F. H. MeMechan, Secretary-General of the Associated 
Anvesthetists of the United States and Canada, will attend the Austra- 
lian Medical Meeting as a deligate. He will be accompanied by Mrs. 
MecMechan. 

* * 

The Board of the British Journal of An@sthesia will hold their 

Annual Meeting on July 25th, at Manchester. 
* * 


THE DEATH OF PAIN. 
“‘Whatever triumphs still hold the mind, 
Whatever gifts shall yet enrich mankind, 
Ah, here, no hour shall strike through all the years, 
No hour so sweet as when hope, doubt and fears, 
’Mid deepening silence watched one eager brain 
With Godlike will decree the Death of Pain.’”’ Weir Mitchell. 
* * * 
SaFety First. 

“Safety First’’ is the slogan we all have before us. A path can 
be found through the anesthetic jungle, where dread spectres of 
sudden death once lurked. These spectres can be banished. The sea- 
shore of our anesthetic dream need not in future be strewn with 
wreckage. The barque of life under our guidance need not drift from 
its anchorage in a sheltered harbour, nor plunge into a storm tossed 
ocean, to be prosecuted by tormenting winds or battered by immense 
waves. Charles T. Hirsch. 

* * 


THE IDEAL. 

So long as anesthetists as a group are not trained in physiology, 
pharmacology, chemistry and physical diagnosis, so long as they are 
willing to walk into an operating room and administer ethylene. and 
other anzesthetic agents without ever having seen the patient before; 
so long as they are unwilling to accept responsibility for complications 
and even fatalities ; so long as the anzesthetist feels a personal affront 
if the suggestion is made that the anzesthetic has been faulty and that 
some post-operative complication has been due to some failure on his 
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part, just so long will the anzesthetists not reach the goal which their 


position in the operative team should be. 
Isidor Cohn. 
* * 


THE GOAL. 

It is, I think, no exaggeration to say that the goal every modern 
anesthetist tries to keep in view is to conduct his administration on 
purely physiological lines; his ideal is to keep and to leave the 
patient normal or physiological and it is chiefly by observing certain 
rather complicated reflex phenomena that he gets near his goal. 

A. L. Flemming. 


* 


Some Firsts. 

The first to practise anzesthesia as a speciality in the United States 
was Dr. Thomas Bennet. British Anesthetists were organized in 
1897 with Dr. Buxton at their head. The American Association of 
Anesthetists was organized in 1912 at a meeting of the American 
Medical Association. The first to practise anzesthesia exclusively in 
Canada was Dr. Samuel Johnson in 1907. 

* * 


TIMIDITY AND RASHNESS. ol 

The office of the anesthetist is second to none at an operation, 
for upon him depends much of the successful termination of a case. 
Timidity results in an imperfect anesthesia, while, on the other hand, 
excessive use of the agent may kill the patient on the table or produce 
serious post-operative complications. The profession should encourage 
men to become skilled anzsthetists. He should be thoroughly reliable, 
a man of ability and good judgment, and before the selection of any 
agent for an anzesthetic is made cases should be reviewed and patients 
examined with him, and upon his advice the selection based. 

R. S. Cathcort. 
* * * 
AVERTIN. 

The rectal use of avertin as a basal narcotic aims at producing a 
condition approaching that of ‘“‘twilight sleep,’’ which a minimal 
addition of an inhalation anzesthetic can deepen to full surgical 
anesthesia. Avertin is tri-brom-ethanol, a white crystalline substance 
which is now put on the market in the form of ‘‘avertin fluid,’ the 
crystals being held in solution by the addition of amylene hydrate. 
The method of administration is by 3 per cent aqueous solution of 
avertin fluid, prepared at a temperature not exceeding 40°C, and 
injected into the rectum by means of a rubber catheter. The dosage 
is calculated on the body weight, the most successful results in basal 
anzesthesia having been obtained with an average dose not exceeding 
0.1 cc. avertin fluid per kilogramme body weight. 
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The objection to full avertin narcosis hitherto has been the fact 
that avertin anaesthesia cannot be ‘‘steered,” the operator being com- 
pletely dependent upon the absorption rate of the solution of the 
rectal mucosa. But the attainment of a basal anzsthesia not only 
eliminates the psychical disadvantages of inhalation anzsthesia, but 
also delimits the risk necessarily attendant on any narcotic substance 
administered via the bowel. 

During absorption, avertin in solution is taken up by the intestinal 
mucous membrane more rapidly than water, and during narcosis 
the blood concentration of avertin has been shown to reach 6-9 mg. 
per cent. 

Elimination takes place through the kidneys, avertin becoming 
detoxicated in the liver through chemical combination with glycuronic 
acid, in which form it is excreted. After administration practically 
the whole of the bromine content of avertin in combination with 
glycuronic acid has been found in the urine within 48 hours, traces 
also being found in the sweat. 

Previous damage to liver or kidney tissue would therefore con- 
stitute contra-indications to avertin administration. 

Since avertin was first introduced in Germany in 1926 many 
thousands of cases of its employment in a wide field of surgery have 
been reported in the medical press. It is noteworthy, moreover, that 
opinion regarding the risks of avertin narcosis has undergone con- 
siderable change since the first experiments were made. Of the 
accidents which—inevitably—occurred in the early days the majority 
have, on careful examination, proved to be due to one of two causes— 
overdosage and overheating of the solution prior to injection. Over- 
dosage has since been avoided by regarding 0.1 cc. per kg. body 
weight as the average maximal dose, and by thus keeping avertin 
strictly in the role of basal anzesthetic. Overheating can definitely 
be checked by the application of a congo-red test to the prepared 
solution, immediately before administration. The congo-red should 
remain permanently of a bright orange red colour At high tempera- 
tures, hydrobromic acid is split off from avertin, and dibromo 
acetaldehyde is produced, according to the formula :— 


CBr,.CH,OH-—HBr=CBr, :CHOH=CHBr,.CHO (avertin) 


The formation of dibromacetaldehyde even in small amounts causes 
severe intestinal injury It is important to note that where the solution 
has been overheated the dibromacetaldehyde takes some few minutes 
to form, therefore the congo-red test, if applied immediately after 
overheating the solution, will not show at first the blue colouration 
indicative of danger. Hence the necessity of applying the test some 
little time (10-15 minutes) after the solution has been prepared. 

Avertin fluid was introduced to the medical profession of Great 
Britain in the spring of this year. 
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